a -D-Glucose-2-C14, a'D-mannose-2-CI" an d a -D-galactose-2-CI4 have been synthesized from t he corresponding 1-CI'-labeled p entoses in yields of 50, 18, and 36 p ercent, respectively. The m ethods a re adaptations of t hose previously employed in the syntheses of t h e I-labeled s ugars, but in clud e cer tain improvements, among t hem , the use of sodium acid oxalate a s a buffer in the reduction of D-mannono--y-Iactone, and t he eliminat ion of the crystallization _o f D-l y xose-l-CI4 .
Introduction and Discussion of Synthetic Procedures
To confirm and extend fundamenLal knowledge obtained by research worker in many fields by use of 1-C14-labeled sugars a supply of sugars labeled at other positions is required . The present paper describes th e preparation of some 2-C14-labeled sugars from D-arabinose-1-C14 and D-lyxose-1-C14 [1 ,2] . 2 In each case, the labeled pento e was allowed to react with nonradioac tive sodium cyanide, and the n ext higher sugars were prepared by methods similar to those previously developed for the production of the 1-C14-labeled sugars [1 ,2,3,4,5] . However , th e procedure formerl.\-employed for the reduction of D-mannono-'Y-lactone [3] involved the addition and removal of benzoic acid, a step th at caused considerable trouble. Consequently, the sodium amalgam reduction of D-mannono-'Y-lactone was studied further, and a procedure developed for the producLion of D-mannose in high yield b~-the u e of sodium acid oxalate as a buffoI'.
In contrast with th e procedure previously reported for the preparation of D-lyxose-l-C14 [2] , no attempt was made to crystallize th e labeled D-lyxose used for the preparation of th e nitriles of D-galactonic-2-C14 acid and D-talonic-2-C14 acid. The accompanying dia~rams show the steps of the synth eses and the ~-ields of the products based on the activities of th e D-arabinose-l-C14 and D-lyxono-,),,-lactone-l -C14, used as starting materials. A solution containing 3.49 millimoles (mM ) of D-arabinose-l-C14, with 680 micro curies (/ . . 10) of activity, and 3.6 m~f of sodium cyanide in 25 ml of water was allowed to stand at room t emperature for 3 days. '1'h e reacLion products were then treated by th e procedures de crib ed for th e preparation of barium I 'I'his work is part of a project Oil the developm ent of method s for the synth es is of radioactive carbohydrates, sponsorcd by the U. S. Atomic Energy Commission . T his paper is based on the work described in an AE C repor t.
. Experimental Procedures
, r iv ures in brackets indicate the literature references at t he elld of this paper. 
I
Hydrolys is, and separat ion of epil11e r~
(not crystal lized ) (46.5 % f ield) Cation exchange resin and lactonization D-G alac to n o--y-lac to n e-2-C14
(35.9 % over-all y ield) a Sirup used without crystalli zation.
The crystalline barium D-gluconate-2-C 14 trihydrate had an activity of 339 ,.!C. By the use, in t hree portions, of a total of 1,030 mg of nonradioactive barium D-gluconate trihydrate as carrier, an additional quantity of 71 j.l.C was separated. Thus the radiochemical yield of barium D-gluconate-2-C14 from D-arabinose-l-C14 was 60.3 percent. The mother liquor from the preparation of barium D-gluconate-2-C l\ after removal of barium, and lac tonization, gave 116 mg of crystalline D-mannono-'Ylactone-2-C14 having an activity of 126 j.l.C. By means of a total of 297 mg of carrier, used in 3 portions, the total radiochemical yield was increased to 173 j.l.C , corresponding to 25.4 percent of the original D-arabinose-l-C!4.
Prepar ation of a-D-Glucose-2-C14 from Barium
D-Gluconate-2-C!4 Trihydrate A 1.035-mM quantity of barium D-gluconate-2-C14 trihydrate, having an activity of 400 j.l.C, was converted to D-glucono-Il-Iactone-2-C 14 by the method previously described [3] . In the earlier work, a mixture of oxalic acid and sodium oxalate was used in the sodium amalgam reduction of the lactone to the sugar; crystalline sodium acid oxalate was later found to be more convenient [1] . Table 1 show that a maximum yield of sugar is obtained by use of 27.6 g of 5-percent sodium amalgam per millimole of lactone in the presence of 12 g of sodium acid oxalate_ carner, additional sugar containing 54 p'C was obtained. Thus the total radiochemical yield of a-D-galactose-2-C14 was 621 MC or 77.3 percent of the calcium D-galactonate-2-C14 pen tahydrate ; the overall yield was 35.9 percent. 5 Extraction with aqueou acetic acid of the mixed re in column used for deionization of the sugar solution liberated 117 MC of activity. This material, largely D-galactoni c-2-CI4 acid, wa tored for use in a subsequent preparation.
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